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DBS PBTROLKS, a French corporate body, 
of 5 me Mtchci-Ange, Farlsl6 erne! 
France, do hereby declare the Inraition, 
for which we pray that a patent 
may be granted to us, end the 
method by which it b to be performed, 
to be particularly described in and by the 
following statement: — 

The present invention U concerned with 
exploratory drilling and in particular to the 
protection of a drilled hole again*! caving 
m and ingress of water. 

Known methods. In spite of the progress 
achieved, all have the common charac- 
teristic of protecting the drilled hole against 
owing in of the strata passed through by 
means of tubes which are sent dewni the 
<Wffin 8 descends. Tms typo of protection 
wmnh ia costly, due both to the time 
required to place the tubes in position and 
fte Wiling involved and to the cost 
of the tube, used, fa particularly trouble- 
some m the case where drilling methods, 
known as rotary drilling methoos sre ^ 
ployed, because of a ton of power, due to 
rubbing of the drilHng tooV drive shaft 
against the walls of the bore hole, it added 
to the above dixadvantucc. This lose of 



power may be considerable became this 
shaft may be as much as several miles in 
^^ Piuiherrnorc, when the tools require 
chMging it b necessary to raise the drive 
shaft, which comprises lengths of rod 
screwed one into the other, and unscrew It 
<mm increasing the cost price of this type of 
protection. Jy ^ 

-flBSJXHS* * *"«*oto drilling called 
fleridrlOin^r achieves a net advamce over 
row methods because the drive shaft Is 
rep aced "by a ftadcle armoured hose for the 
tool driving motor and the flexible hose can 
be wound up or unwound by means of a 
dnim. In addition, the space taken up by the 
drimng platform can be reduced in aba. 
However this method does not dispense with 
the need to protect die crulcd note using 
steel rubes to prevent caving in of the strata! 



Furthermore, it b essential to ensure a 
porfecteeal round the fearfhlehose so as to 
avoid the considerable danger if an eruption 
occurs. 

According to one aspect of the present 
invention there is provided a method of 
eaptaratoxy <Wifing comprising drilling a 

^^^^3 ? i™** mVwaU 
of &e drilled hole simultaneously with 
drUIng of the hole, the tube piw^entSg 
caring In of the strata, and ingrestof watS 
According to another aspect of die 
resent invention there is provided a 

* «?*« t ^ *»mg comprising 
onffing ■ hole by pasting a driuing tool 
downwardly through the earth, rnouUina a 
tubma around the wall of the driUedhole 
almuTtaneouslv with tue downward 



movement of die drilling tool to prevent 
cevingln of the strata^snd ingress crfwater 
wheratoan expandable member carried by 
) drilling toofiTexpa nded laterally against 



wherein an 
the* 

the 3 — _ '-"•*a# ov mm iu vrvwm rCIQUTO 

racvement between the expandable member 

f~J^ki a %& * toTC * U exerted be- 
tween the sterjonary expandable member 
and the drilling tool to cause the dri«mffto5 
to progress downwardly. 

Thus, on the surface. Instead of bsving a 
large stock of pipes always available, which 
are assembled one to the other as drilling 

connected with and above the drfioag tooL 
By use of this method (he statacan t£ 
•mmorted immediately after drSSg 

Th* portion of taHng in the procesi of . 
drf^^^** 7 . be P™*?*** from the 
S^tt^ES * V. lccv ? whkh moulded 
oelow It. This enables the tubinc to be ef- 
fectively protected during its tnouldina 
process because it Is enough to ensure that 
roe sleeve former and drilling tool holder 
Me rffectively sealed lor ihetubmg tame? 
to be protected from the strata and\as a 
result, all water ingress. . 
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I« the drawings; 
aeotiEfL£ a . dUgmmmatlo -row in crow 

»o«o»or .part of&»»eehine p,g^ 
thf"™,™^ U JU£ a P'^. nuac >«n««ranoii of 



fW'sTTtha diagrammatic llta*™.. !n KT ^ W>Come Ww 

"Mew* of the machine of Si* *° 2" '""^fd In fte kmc nieimer M*loU 22 

The machine compriieia mSto^l JnrtheoJl circuit 23. To reteTthe S3i £ 

turbine or en electric motor. It it towSJtkS * f Wpy deflate units 15 end 



"HpT* mud, circulates, thai m^ZTTSeeS 
19. He»tmg dement 17 and 18, onthToth£ 

A ei^oSer'^fttSr- * ' 

protection of dEm?* 
«• or rock 
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r which are fitted ah rim mZTIXI 
"Jl^rcd to anpply the^ot£ tX*5^ 

circuit 5 fSrSiig J 

12 ^S^w? ^i^t^on wherea* deem 
"irt™,.^ * «»ander 42, rilda wtthfhe 

owvIm .motor 2 and af * 
moved after inflation «x ueere 12 



rrt VkT ifT'^ Q 0110 wotog 8 are lirailnr 
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material and one tank 25 eied ttJ*H 
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svtt die drUfing depth thus ensuring an 
injection pressure for die resins at formers 
15 and 16 which b 50 bur* higher than that at 
the bottom. Flexible hose* 33 and 34 are 
heated thai canning that the viscosity of the 
material la not lowered* A vslvo 37 enables 
the Introduction of hardimer Into a static 
mUcr 38 to be stopped. This allow* static 
mixer 38 to be drained of hardener, m the 
event of a temporary stop in drilling, before 
valve 39, which controls the feed of rain to 
injection zones 19 or 20, according to 
whether tubing 8 or sleeve 6 is being made, 
is dosed. It wffl be understood that two 
assemblies exist similar to that shown In 
Figure 6, one for the sleeve 6, the other for 
the tubing 8. 

Thus H will be understood that circuits 5 
and 7, illustrated in Figure 1, each comprise 
two channels, one forme resin end the other 
for the hardener, the channel for the latter 
being provided with a valve such as 37 
located on the inlet aide of a static mixer 
such as 38. Likewise, valves such as 39 
control the flow of each of the resins end 
they are located one in channel 7 near in- 
jection zone 19 and the other In channel 5 
near injection zone 20» 

The advancement of drffimg and the 
forming of tubing 8 and Its sleeve 6 are 
carried out es Illustrated dlaya ni T imt icaiTty 
In Figures 3 to 5. In Figure 3, sleeves 11 and 
12 are illustrated deflated sad inflated 
respectively. Sleeve 11 Is fast with body 10 
end descends with body 10 as a result of oil 
pressure, in the genera] circuit 23, exerted 
on piston 40, fast with body 10, under the 
control of control unit 9 (Figure 6). Oil 
entering the top part of cyhnder 42 via 
circuit 41 pushes the piston down, sleeve 12 
remaining firmly applied against tubing 8 by 
previous Inflation of the sleeve. Thus, as tool 
2 progresses downwards, body 10 descends 
relative to sleeve 12. Formers 1$ and 16 fast 
with body 10 else descend and, during this 
movement, a certain amount of ream is 
extruded in zone 20 to form sleeve 6, the 
resin gradually polymerising in the regions 
of the heating element 18, whereas ream 
extruded in zone 19, the flow of which Is 
different from the ream used in the making 
of sleeve 6. polymerises near beating 
element 17 to form tubing 8. It Is of course 
understood met the quantities injected are 
55 in proportion to the downward progress of 
the tool and the thickness of the respective 
sleeve or tubing. For example, the sleeve 6 
may be shout 10 mm thick end the tubing 8 
about SO mrm thick. The control unit 9 
60 controls the supply of reams. 

The tool continues to advance downwards 
until piston 40 reaches the bottom of 
cyfinder 42, Figure 4. This leads to the 
immediate inflation of sleeve 11. Figure 5, 
65 which holds the body 10 while sleeve 12 is 
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deflated to enable It to take up a lower 
position as the result of injection of oil into 
the part of cylinder 42 located below mston 
40. The automatic inflation of sleeve 1 1 may 
be ensured by an ciectrieal Impulse from an 
cod of stroke stop 58. the Gnpulsc being 
transmitted by wire 61 to control Unit 9, 
Figure 6. As solenoid flap valve control 
circuits which control hydraulic feed to the 
hydraulic circuits are well known, details of 
the various circuits ensuring inflation and 
deflation of the sleeves have not been 
Illustrated. Thus, during a period of time 
which may be very short, sleeve 12 moves 
down to slower level so that when the top of 
cylinder 42 Is dose to piston 40, all that H 
necessary li to apply ofl underpressure once 
again inside sleeve 12 and release the 
pressure Inside sleeve 11 to return to the 
initial conditions illustrstcd in Figure 3. For 
this purpose an end of stroke atop 59 may be 
sed which sends a raleaahig impulse by 



70 



75 



80 



85 



wire 60 to control unit 9 (Figures 1 and 8). In 
Figure 8, then, are found the oil circuit 23, 
resin supply circuit 5 and 7 and mod circuit 
4 comprising a down channel 4a and an up 
channel 4* in zone Z, Figure 7. 



90 



„_„.„ . 95 

to controls CIS, C16 and C22 for inflating 
formers 15, 16 and shield 22. In the same 
way a second circuit 44 leads to controls Cll 
and C12 for sleeves 1 1 sad 12. The assembly 
of circuits 48,49 and 50 controlling controls 100 
OS. C16, and C22, and circuits 46 and 47 
controlling controls Cll and C12 are placed 
under the control of die general control 51 
for advancing or stopping the forming 
machine and m consequence piston 40, the 105 
movement of which depends on the oil fed 
via circuit 41* Circuit 41, serving channels 
C42e and CA2b controlled by control 
channels 62 and 63 from the general control 
51, enables, via channel C42c f the drill to 110 
advance downwards and the sleeve 6 and 
tubing 8 forming machine to descend 
simultaneously, and enables, via channel 
C426, cylinder 42 to descend after deflation 
Of sleeve 12. Wires 61 and 60 transmit the US 
impulse! sent out by the end of stroke Btop* 
58 and 59 to the general control 51 in order 
to control the automatic setting in motion of 
the inflating and deflating operations for 
sleeves 11 and 12 via control channels 46 120 
and 47. The mud circuit 4 is also placed 
tinder the control of controls CE, CP and 
CO for three valves B, F, G (Figure 7), these 
controls being placed under the control of 
control unit 51 by channels 64, 65 and 66. 125 
Valves H and F may be dosed in the event of 
the forming machine being stopped or due 
to detection of a high pressure zone by 
detector S3 coupled to control unit 51 by 
C53. In this flhatrntion, the zone including 130 
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the tube making machine^ and the b>fl*t*bl© 
ftoovos, has been indicated by the letter Z. 
The moulding tone has been iwficated by 
the letter M. As far at the mod circuit b 
owcerned, ltii«mithatltU|edmby 
flexible boss 3 and returned by channel 4b 
to annohrtectfanA. Sujn^ circuits 5 end 7 
ror resins and naxdeateia are placed under 
the control of controls C35, Gtt end C35 

controlling valves 37 for the hardener 
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, A channel 54 
to controls C35 to 



39 for the reams _ 

connects control unit ~ vuu^ tM ro 
C ^thus bringing the ram flow under a 
control relative to rhe speed of advance by 
any desired method, channel C53 also 
enabling this flow to be brought under a' 
control relative to the pressure existing at 
the bottom of the drilling transmitted by 
pressure sensor 53 by any desired method 

Stt^VGT 

to addh^ to controls, e dotted line 
C 53 has been illustrated to show a •pedal 
connection the object of which is to send? 
signal set in motion by very high pressure or 
an eruption. This signal ^'meanV 2 
connection 55» enables the flow of resins to 
be stopped and heating of heating «t-nfmt* 

switched oft by means off conneotion 56 for 
controlling the closure of the mud circuit 
valves E and P and by means of connection 
57 for controlling the Inflation of sleeves II 
and 12, with the object of locldng^hc 
inachlne and proceeding to insert a cement 
Plug. 

As these various circuits can be of any 
form and as they are not part of the in- 
vention insofar as the application of the 
units, which can be obtained from trade 
sources, Is concerned, .It has not been 
deemed necessary to Illustrate la detail 
each control, whose structure may take any 
form. The control of resin flow Omits such 
flows to a rate of Increase of 10%. Thus 
oven If the bore hole passes through an 

In^S^E^ ^«S^>j?esent 
tn tne strata, the increase In resin flow will 
on^lead la a slight Increase In sleeve and 
tubing thicknesses in the region of the 
cavern. Again it will be noted that ahhouuh 
such caverns are usually filled with wnterTS 
is always possible to make the sleeve 
^ause the material thereof is selected to 
oe able to polymerise In water* As the tuning 



th ° 5°«om of the drilling. Thus the 
xetracUWo tool 2. during its* descent, 
vancej Us head gradually downwards m the 
tubbig and cuts a wall in a truncated shape 

™ ^S?^ ^ P**«*t«S sleevV 70 
Ttns truncated shape cutting may alter- 
nahvetybe enmed out by aforing sleeve, 

^^.Wn* t°" <^>ove the 

ttflfinn tooL If a cement plug has been 

SSEr ^° kea *p °y of the 75 

£S^J5!iiJ5? £?"? n at *• bottom 

?ff™* f 1 tlie conventional way. When 
former -15 reaches the point where the 
ESS^^P 0 ™ 011 eminences, resin is 80 
ejected wifliout hardener thus forcing out 
fteinud, then the controls are set to the 
feed of hardener and resin. While the 
machine U descending and as soon as 
S^Ji 6 roeoh6 V tho boUom end of the 85 
truncated cone, the controls are set for 

perfect Joint is made between the earlier 
tubtog and a new section of tubing, the end 
ofthe new sleeve being hold between two 90 
Seated layers of tubing rosin. Thus the 
machine constructed enables a perfect 
to^ngjoint to be made after anta- 

^S^S^ nt tberirumsrdeiiing 95 

Sri^*^jr b ^L mBy ^» nsed to form thS 
S taUB * <»n be of any sort 
provided that their mechanical properties 
are sufficient to take the pUcToFconh 
volitional tubing. Thus the Invention en- 100 
cojnuassae the case of forming a tubhuz 8 
without mating a sleeve 6, ^ 

In addition to the above-mentioned 
SMllcaiJons, that is to say bore-hole drillmfl 
Jw^^^ 01 " tubing con- 105 

tjnuonsly. the stoppmg and the resisting of 
tne downward advance, the macfuneoan 
also be used to make the internal sleevems 
£ W ttfflled with water ortortSS 
ino tntarnal sleeving of a punctured or 110 
completely cotldWtube. puwmirea <* 1,0 
, controls for advancing the 

and cyundcr 42, can be reversed to return 
the assembly to a desired depth, as for U5 
2f?l£ c restarting the tulfcg process 
wtth^object of TSmectinn ta*5 
prerkjusry formed portion. 
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I. A method of exploratory wuhik? 

made by m»chfates ttTtScT^ rS^h, drinC^L i ^* * L hole by paol^Ta 
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«xpandablo Member 
carried by the driJUaa tool 

prerot i^tHa movement between (ho 
^pn^btomember and the tubftig and a 

SSSLiLff" 16 ! hotwe « 0» «tStfonatT 
expandable member and Cm drfllma toniK 

«. A metboJ ac^aina to data 3. in 
tamUytag materid wafafa b hctedaft^ 
5. A method according to data 4. fa 

. A me *od according to data 6. la 



8. A method nooordW to either ctaim 6 
IT* ft* material lor the 



2* tnaterial kxtok 
SeTti^S 5* P 0 *™*^** thereof 
f**e* place .la the jpmonce of water. 
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and mounted bdow the aupparSe tadrW 
tot inflatable tnoolar dSSTSSl^ 3 ^ 
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hie on an external 
V the body 
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pressure In the bottom of a bole being 
drilled and tor conlfirufng the flow of 
moulding material. 

22, A machine according to claim 21 
5 when dependant on claim 19, In which tald 

control means Is adapted to act on reception 
of an Impulse from the pressur e sensor such 
that, when the pressure sensed by the sensor 
exceeds a predetermined value, said control 

10 means causes the delivery of mud to the drill 
tool and to stop, both the sleeve* to inflate, 
the or each hardener deflvcry valve to close, 
the or each delivery valve tor the moulding 
material to dose at the outlet from the or 

IS each static miser once the mixer has been 
drained of hardener, the svHtchmg off erf the 
or each heating element circuit ana a hah to 
the machine's progress downwards. 

23. A machine according to amy of claims 
20 20 to 22, In which said control means in- 



cludes means for automatically setting in 
motion the inflation of the first sleeve 
deflation of the second sleeve eno* Its 
descent under the control of a first end of 
stroke stop in said hydraulic jack, a second 25 
end of stroke stop being connected to means 
for setting m motion Inflation of the second 
sleeve, deflation of the first sleeve and the 
filling of the other annular chamber In satd 
hydraulic Jack. 30 

24. A method of exploratory drilling 
substantially as herein described. 

25. A machine lor exploratory drifting 
substantially as herein described wHfa 
reference to the acc o mpa nying drawings. 35 

A. A. THORNTON & CO.. 
Northumberland House, 
303-^306 High Holbein, 
London. W.C.I. 
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